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bubbles, The first set F.?i-lC!CldE+ the tr-ut.2 vertical for i3 
nor maJ. nuadruPCIle coil+ The second tet 21-e offset bY 45 
detireer; -from the *first- set and encode the null point far a 
sl<e?w auadrumle coil* ( the downstrezsm coi 1 ~acl<sGe ITI~;Y 
contain is normrsl or sKc;w nu;sdruPr)le coil, 1, 

The mathrxl of al ic2nmen t con5ir;t5 Wf Pi r 5 2, securin2 the 
urstresm coil package to the beam pipe b!:j mean~j of shims and 
rotatin the a~surnbl~ until a null is indicated on the 
score, At this mint9 B flanrjie encoding the &EXI.\~J tE’ 
orientation of the uPstream coil is welded on to the hem 
PiPP* This is used *for the subsenuen t building of the rest 
o*f the stool Piece for absolute orientation+ The downstream 
coil is now slipped on to its place and its orientation is 
adjusted till s null ir; roached with the Mor.rlan Coil in the 
arProPriate bubble Position+ It is then secured to the beam 
piret 

RESIJLTS 

Fitiure 2 shows the results of the metinetic meazsurepen ts 
Fsrf armed on SW301 P i cl+ c @ 5 fabricated U5it-l!3 the above 
technicxue. The full hist(~zWm is the distribution of the 
i3I3solute orientation o-f the urstream *uadruPole coil + ThE? 
arrows indicate the desired toJ.erance+ The X’s are the 
orientistions 0-f Wool Pieces f&r ic$Led u(iinti mechsnic~l 
orientation methods+ 

Fidure '3 shows the reJ.at:i.ve or:i.c..nt;stiC)n of the u~~itrecm and 
downstream rackades fskrricated usi1-l~ the electranic 
sl iEJnmer?t technicue+ Ths X’s a9ai.n denote the rezxt J.ts o-f 
mechanical i31i.%nment, It is SE?ElI that the electron,ic 
slitinlrrent tnchni.csue described here gives results that al-E! 
within the talerances berrr~mded by the mchine oPtics + 

REFERENCES 
1) "Stationar9 coil -for measurin9 the harmmics in Pulsed 
Transport masnets” G+H+Mor&s-) p Prooeeiziiniits of the 1962 
Ma$net Conference at Broolrhzven National Lsboratorr, 
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FIRJHE CAPTIONS 
Figure 1, Electronic setur + 

Fidure 2+ Absolute alignment of the urs;tream auadruPole+ 
The full curve ir; for wools mde using the electronic 
alimsen t techninue+ the X’s a-e for those using mechanical 
alibnnen t + 

Figure 3+ Relative ali4nsent of upstream and downstream 
susdruPole coils+ Main the X’s are for srools fabricated 
using the sechmicel ali9m~erit techninuet 
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